This study explored the differences in weight-related characteristics when socioeconomic status (SES) was assessed by economic, cultural, social, and environmental-health capital individually and as a composite with the goal of determining the stability of differences across types of capital and to ascertain whether single or a combination of capital indicators of SES should be used in nutrition and public health studies. Mothers (n = 557) of young children completed a survey assessing capital and weight-related characteristics. Mothers with higher economic, cultural, and social capital and composite SES had fewer sugar-sweetened beverage servings, fewer meals in front of the TV, more food security, and greater neighborhood space/supports for physical activity than comparators. Few differences occurred among environmental-health capital groups. Composite SES performed similarly to individual economic, cultural, and social capital measures. Findings suggest single SES indicators may be sufficiently stable to capture differences in weight-related characteristics. Each capital type captures a unique aspect of SES; thus, assessing an array of capital types could advance understanding of SES aspects on weight-related characteristics.
Introduction
Socioeconomic status (SES) is a construct that describes the rank or position of individuals, families, households, neighborhoods, or other aggregates within a society with respect to their capacity to access desired resources (e.g., goods, services, education, health care, employment, power, friendships) that, in turn, confer opportunity, power, and control [1] [2] [3] . SES is typically thought of as a gradient that only includes economic capital (i.e., income, wealth) [3] [4] [5] . However, others have expanded this traditional unidimensional view of "capital" to incorporate contributions of cultural, social, and environmental-health capital to the SES gradient [6] [7] [8] .
Cultural capital, also called human capital, is knowledge that guides individuals or groups through society and affects interactions with others, judgment by others, and opportunities available [6, [8] [9] [10] . Cultural capital takes the form of material goods (e.g., books, "proper" clothing) and symbolic elements (e.g., knowledge of societal customs, manners, and values; skill set; formal education credentials; socialization to express society's valued attitudes and behaviors) that are admired and rewarded by society (e.g., college degree, slenderness). Those with more cultural capital (e.g., greater educational attainment, graduate of an elite university) have a greater opportunity to successfully navigate society and realize opportunities (e.g., better health care, better jobs), which builds more cultural capital as well as social and economic capital [11] .
Social capital is access to resources arising from instrumental relationships forged through membership in a network (e.g., family, neighborhood, workplace, profession, club) [6, 12, 13] . Network membership confers access to people who can provide actual resources (e.g., information, employment, professional advice) or potential resources (e.g., reference letter, job leads) that individuals can use to achieve goals [14] [15] [16] [17] [18] . Placement in the societal hierarchy is a powerful determinant of individual social capital [15, 19] . Thus, social capital, as an individual instrumental asset, frequently is measured by occupational prestige [19, 20] . That is, some occupations (e.g., executives, managers, physicians, judges) garner greater admiration and broader networks with more resources thereby offering more social capital than less prestigious occupations (e.g., laborers such as dish washers and trash collector) [3, 12, 19] . Individuals in high prestige occupations have more social capital and greater access to resources than others, which may build economic and cultural capital [8] .
The environment includes factors in the natural and built environment external to humans [7] . The environment, reflective of the socioeconomic conditions of an area, confers capital by allowing some activities (e.g., shopping in supermarkets or farm markets) or discouraging others (e.g., no sidewalks deter walking). Environmental health as a field addresses environmental factors that may affect health behaviors and outcomes [21, 22] . By extension, environmental-health capital (also called neighborhood social capital [23] ) can be conceptualized as factors in the neighborhood and community where a person lives that affect health-related choices and outcomes. Those living in neighborhoods with access to safe, well-maintained, health-supportive resources have more environmental-health capital than those residing in areas with limited access to healthy foods, poor supports for exercise, and crowded, unsafe, and run-down housing [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . Environmental-health capital tends to be closely linked to economic capital and access to social and cultural capital [35] .
Economic, cultural, social, and environmental-health capital begin to accrue at birth and synergistically and simultaneously build, interact, and shape one's worldview or sense of "how things ought to be done [6, 36, 37] ." As such, internalization of this capital affects the mental "logics" that drive one's everyday decisions and behaviors within his or her myriad social milieus (e.g., family, neighborhood, community, workplace) as well as outward symbols of this internalization (e.g., food, clothing, school choices).
The relationship of SES to nutrition-related behaviors and health outcomes has been the focus of many studies [20] . For example, families with lower levels of educational achievement consume significantly more sugar-sweetened beverages than families with more education [38] . Children of low SES parents are significantly less healthy and more socially disadvantaged, which may limit educational opportunities and reduce the likelihood of attaining high SES and good health as adults [39] . Those residing in disadvantaged neighborhoods often have less access to recreation facilities and good quality nutrient-dense foods, greater access to fast-food restaurants, and an increased risk for obesity [34] . The three preceding examples describe cultural, social, and environmental-health capital differences, respectively. Clearly, all forms of capital matter when it comes to nutrition and health behaviors and outcomes.
There are numerous ways to measure capital (or SES); each has its shortcomings and advantages, and there is little consensus about how to best measure it. Proxy or indicator data are typically used because numeric measures of household income frequently are not available, considered unreliable, or fail to fully represent actual wealth [3, 40, 41] . Common SES indicators used in research are possessions, poverty (e.g., participation in food assistance programs), educational attainment, occupational standing, or residential area [1, 20, 42, 43] .
Individual proxy variables for SES are expedient in research but cannot take into consideration the full array of capital available to individuals and may lead to conflicting findings [44, 45] . For example, in a review of studies examining SES and weight change in adults, researchers found a consistent inverse relationship between weight gain and SES when occupation status was the SES proxy, but the relationship was less consistent when educational attainment and income were proxies [46] . An extensive review of 144 published studies indicated a strong inverse relationship between obesity and SES in women residing in developed countries [11] , but a follow-up two decades later, showed less striking results, perhaps because the type and number of SES indicators used varied across studies [43] . In fact, others reported that cultural and economic capital were independent predictors of eating behaviors [40] .
Despite the different contributions of economic, cultural, social, and environmental-health capital, health-related studies tend to measure only a single type of capital and represent it as overall "SES." Using a single SES proxy variable may lead to unreliable and/or unstable results, hence a composite SES indicator based on an array of proxies may reduce measurement errors and conflicting results across studies [3] . The objective of this study was to use an existing data set to explore differences in weight-related characteristics when SES was assessed by each type of capital (i.e., economic, cultural, social, and environmental-health) individually and as a composite measure with the goal of determining the stability of differences across types of capital and to ascertain whether a single type of capital or a combination of capital indicators of SES should be used in nutrition and public health studies.
Materials and Methods
This dataset employed was the baseline cross-sectional survey data collected when participants began participation in a nutrition communication/health promotion program designed to help parents of young children shape home environments and lifestyles to support optimal child growth and healthy body weights. Baseline data were collected prior to randomization and receipt of intervention materials. The Institutional Review Board at the authors' university approved the study, and all participants gave informed consent. A detailed report of the study protocol, sample and recruitment, and study instruments is reported elsewhere and is summarized below (Blinded for Review).
Sample
All participants were the primary family food gatekeeper, parents of a child aged 2-9 years, aged 20-45 years, and residents of catchment states (New Jersey or Arizona in the United States). Participants completing the baseline survey were compensated $15. Of the 605 participants completing the baseline survey online, those who were female and English speaking (N = 557) were retained as the analytic sample for this secondary analysis study to increase the homogeneity of the sample and avoid potential confounding effects of gender and non-English speakers [4, 18, 47, 48 ].
Measures
The baseline survey dataset contains sociodemographic data (e.g., age, race/ethnicity), mother's height and weight used to calculate body mass index (BMI), and indicators of SES and capital (e.g., mother's own and spouse/partner's education and occupation, zip [i.e., postal] code of her home residence). It also included scales assessing weight-related variables organized according to a socio-ecological framework (i.e., intrapersonal, interpersonal, and environmental variables).
SES and Capital Measurements
Economic capital was measured using the Family Affluence Scale (FAS) [49] [50] [51] . This widely used scale is sensitive in discriminating among affluence levels [50] . Those scoring 0 to 3, 4-6, and 7-9 were categorized as having low, middle, and high economic capital, respectively.
Educational attainment is a form of cultural capital [6, 43] . Thus, the highest level of education achieved by the mother and her spouse or partner was combined to form the cultural capital proxy. High school diploma or less, some post-secondary education, and a baccalaureate degree or higher were scored 1, 2, or 3 points, respectively. In single-parent households, the absent partner's score was 0, as recommended by others, because the partner was not present to confer cultural capital [4] .
Those scoring 1 to 2, 3-4, and 5-6 were categorized as having low, middle, and high educational capital, respectively.
Occupational prestige represents social capital because it is considered the most important contributor to household social status and offers a way to quantify potential access to social capital [17, 18, 52, 53] . Occupational prestige is based on the concept that some occupations garner greater societal respect and access to resources than others [18, 54, 55] . Occupational prestige rankings are assigned using the consensus of prestige ratings by a representative sample [54] [55] [56] . These rankings represent socioeconomic distances between occupations. Given the consistent relationship between one's own occupational prestige and that of his or her social network and that both a mother and her spouse/partner affect children's occupational mobility [18, 57, 58] , occupational prestige for the mother and her spouse/partner were combined to create the social capital measure. The household prestige score was calculated by coding occupations of the mother and her spouse/partner using the US Census Bureau 2010 Occupation Code List [59] and then categorizing them using a prestige rankings score of 1 to 14 based on relative socioeconomic positional differences of occupations [18, 54, 55, 60] . Occupational prestige ranking was awarded as shown in the Appendix A. In single-parent households, the absent spouse/partner's score was 0, as recommended by others [4, 48] . Those scoring 1 to 10, 11-20, and >20 were categorized as having low, middle, and high social capital.
Environmental-health capital was based on US Census Bureau zipcode data for variables associated with physical and mental health parameters-average community income, number of supermarkets, population density, and percent owner occupied housing. For instance, higher community income, more supermarket availability, lower population density, and higher owner-occupied housing are associated with better health, quality of life, and neighborhood safety and stability [61] [62] [63] [64] . One point was awarded to each variable when the value for the home residence's zipcode was at or above the median threshold for the participant's state (NJ or AZ) of residence or 0 points when below the median. Scores of 0 to 1, 2, and 3-4 were categorized as having low, middle, and high environmental-health capital, respectively.
Low, middle, and high rankings for each type of capital (economic, cultural, social, environmental-health) were assigned a value of 0, 1, or 2, respectively. Ranking values were summed to create a composite SES indicator score (score range 0 to 8). The composite score extends the capital construct proposed by Oakes and Rossi by including environmental-health capital [3, 8] . Tertiles of the composite SES indicator were computed to assess differences among the low, middle, and high composite SES indicator groups. Table 1 reports Cronbach's alpha coefficients, possible score range, and score interpretations for all scales. Detailed information on the scales is published elsewhere [65, 66] . In brief, intrapersonal characteristics included mothers' overall health and weight-related behaviors. Questionnaires assessed health quality of life [67, 68] and stress level [69] . Dietary Restraint was evaluated with Three-Factor Eating Questionnaire items [70] [71] [72] . Daily servings of fruits/vegetables [73] [74] [75] [76] [77] and a sugar-sweetened beverage [78] were also assessed. Other measures were physical activity level [79, 80] , sedentary screen-time [81] , and usual sleep daily duration [82, 83] . Table 1 . Comparison of socio-demographic and weight-related characteristics (grouped by intrapersonal, interpersonal, and environmental characteristics) by level of economic, cultural, social, environmental-health capitals and SES index tertile (N = 557). [49] [50] [51] contains four items. Scores could range from 0-9; scores of 0-3, 4-6, and 7-9 were categorized as having low, middle, and high economic capital, respectively. Education level is the proxy for Cultural Capital. High school diploma or less, some post-secondary education, and a baccalaureate degree or higher were scored 1, 2, or 3 points, respectively. In single-parent households, the absent partner's score was 0 because the partner was not present to confer cultural capital. Cultural capital scores could range from 1 to 6; scores of 1 to 2, 3-4, and 5-6 were categorized as having low, middle, and high educational capital, respectively. Household prestige is the proxy for Social Capital. Household prestige score was calculated by assigning occupations of the mother and her spouse/partner a prestige ranking score of 1-15 based on US Census major occupational prestige categories that describe socioeconomic differences between occupations [55] . In single-parent households, the absent spouse/partner's score was 0 [4, 48] . Household prestige scores could range from 0-30. Intrapersonal characteristics focused on household interactions. These included frequency and location of family meals and household organization and interactions [84, 85] .
Weight-Related Characteristics
Home physical environment considered household food security risk [86] , fruits/vegetables availability [87] , and sugar-sweetened beverages availability [77, 78] . The Home Opportunities for Physical Activity Checkup (HOP-Up) assessed physical activity availability and accessibility in and near homes [88] .
Data Analysis
To examine differences in weight-related characteristics by types of capital, scores for economic, cultural, social, and environmental-health capital and composite SES were calculated, and participants were divided into groups for each type of capital (i.e., low, middle, and high). Descriptive statistics were calculated for each measure by capital groups. Spearman rank order correlations examined relationships among the four capital groups. To identify whether significant differences in weight-related characteristics occurred among low, middle, and high groups for each type of capital, analysis of variance (ANOVA) with Tukey post-hoc tests were conducted for continuous variables, and chi-square analyses were conducted for categorical variables. Analysis of covariance (ANCOVA) for continuous variables and generalized linear model analysis for categorical variables, controlling for mother's race/ethnicity, and age with least significant difference follow-up tests were conducted to determine significant differences in characteristics among SES Index tertile groups.
Benjamini-Hochberg false discovery rate (FDR), calculated using a P < 0.01, was used to control for type 1 errors [84] . This procedure indicated that the statistical threshold for significance was P < 0.004 to account for the numerous comparison tests for main effects. For post-hoc tests, significance was set at P < 0.05. Analyses were performed using SPSS software version 22.0 (IBM Corporation, Chicago, IL, USA).
Results
Participants were 32.6 ± 5.5SD years old, were mostly white (60%) and in dual parent households (82%), and nearly half (49%) had earned at least a baccalaureate degree. As shown in Table 1 , ANOVA and post-hoc tests revealed that for each type of capital, the low, middle, and high groups differed significantly from each other signifying assignment to the low, middle, and high groups was appropriate. Spearman rank order correlations among the four types of capital revealed weak relationships (r = 0.128 or = 0.393) for all pairwise comparisons, except cultural vs. social capital which had a moderate relationship (r = 0.569). These correlations suggest each type of capital is independent of the other.
Mothers with higher economic, cultural, social, and environmental-health capital tended to be significantly older and have more education. The same was true when comparing low, middle, and high SES Index Tertile groups. Based on these sociodemographic findings, age was used as a covariate in ANCOVA models. Education level was not included as a covariate because this variable was used to calculate cultural capital and SES Index. Although race/ethnicity was not significantly different across SES tertiles, it was included as a covariate due to prior research consistently showing ethnic differences in the relationship between SES and obesity and health [5, 93] .
Intrapersonal weight-related characteristics results indicated that mothers with the most economic capital tended to have significantly better health quality of life than those with less. Those in the high and middle economic, cultural, and social capital groups tended to consume fewer daily servings of sugar-sweetened beverages than those in the low groups for these types of capital. As social and environmental-health capital increased dietary restraint scores tended to rise. Screentime was inversely related to cultural capital level. Similarly, in the subsample who reported height and weight (n = 221), cultural capital was inversely related to BMI. SES Index Tertile comparisons showed that, as tertiles increased from low to high, healthy quality of life and dietary restraint tended to improve significantly whereas mother's sugar-sweetened beverage servings declined.
Among interpersonal characteristics, as economic, cultural, and social capital increased, the frequency of eating family meals in front of the television declined. Those in the middle or high economic and cultural capital groups and middle or high SES Index Tertile ate more meals at a dining table compared to their counterparts in the low group.
Analysis of environmental characteristics indicate that mothers with higher economic, cultural, and social capital and SES Index Tertile tended to have significantly more food security, greater neighborhood space and supports for physical activity, and higher perceptions of neighborhood safety. Mothers with more cultural and social capital and higher SES Index Tertile had less household availability of sugar-sweetened beverages than counterparts. Additionally, mothers with greater environmental-health capital had significantly higher perceptions of neighborhood safety. Those in the highest economic and cultural capital groups and SES Index Tertile had significantly greater fruit/vegetable availability than those in lower capital and tertile groups.
Overall, the composite SES Index performed similarly to the individual economic, cultural, and social capital analyses, with findings tending to be stable across intrapersonal, interpersonal, and home environment weight-related characteristics. There were few significant differences in weight-related characteristics among environmental-health capital groups.
Discussion
To the authors' knowledge, this is the first study to compare relationships of weight-related intrapersonal, interpersonal, and environmental characteristics across SES gradients of economic, cultural, social, and environmental-health capital individually and as a composite SES Index. Overall, findings show across SES gradients that as capital rises, so do scores on weight-related characteristics associated with better health.
Similar to previous findings, greater cultural capital (i.e., proxy for education attainment) was associated with numerous health-promoting behaviors and outcomes [39, 94] , such as lower consumption of sugar-sweetened beverages and less screentime, as well as better health quality of life, lower BMI, and more health-promoting home environments. As noted by others, educational attainment links with health may be at least partially explained by literacy, which supports access to information enabling more informed decisions about health [39, 95] .
Educational attainment shapes employment opportunities, a major determinant of economic capital. For instance, more educated individuals experience lower rates of unemployment [96] and higher compensation [97] , which affects their ability to afford healthier (and often costlier) [98] foods and other health-related resources [50] . Indeed, in this study, mothers with higher economic capital were more food secure and tended to have lower intake of sugar-sweetened beverages and greater fruit/vegetable availability than those with less economic capital. Additionally, as found in other studies, families of lower economic capital reported less safe neighborhoods and less space and supports for active play along with scoring significantly lower on the environmental-health score [99, 100] . Families with fewer economic resources, such as money for purchasing healthy foods or easy access to safe areas for physical activity, are at a health disadvantage. However, relationships within social networks (i.e., social capital) may help to counter the effects of being economically disadvantaged [101] .
Increased social support is associated with better physical and mental health [102] [103] [104] , and when social networks are socially advantaged, they enhance access to employment, housing, and other opportunities and resources that can influence health [104] . In this study, mothers with the lowest household occupational prestige (i.e., proxy for individual social capital) had less food security, engaged in fewer health-promoting activities, and had more availability of sugar-sweetened beverages than those with higher household occupational prestige. Mothers with ready access to knowledgeable people within their social networks may receive valuable health information, employment opportunities, and emotional supports that enable them to somewhat overcome effects of limited economic resources. Those in occupations with greater prestige may embody health-supportive lifestyle behaviors (in line with their occupational hierarchy) while also interacting with a workplace environment reinforcing healthy behaviors. Hence, it is not only who you know within your social network, but the values and social norms supportive of shaping healthy behaviors that may influence health choices and outcomes.
Research suggests that neighborhood conditions (i.e., environmental-health capital) may attenuate the effects of low economic capital, and therefore may be an important determinant of health compared with other individual SES proxies [39] . For instance, well-educated individuals living in an economically disadvantaged community likely have the health knowledge to successfully navigate the poor food environment often found in low income communities [105] . Conversely, those with low economic capital may benefit from living in higher affluence communities where they have better healthcare opportunities, access to healthy foods, and opportunities for physical activity [106] . In the study reported here, some weight-related behaviors and outcomes, such as eating in front of the television and sugar-sweetened beverage intake and household availability of these drinks, tended to differ by economic, cultural, and social capital group, but not environmental-health capital group suggesting that where you live and the associated neighborhood conditions may not play a role in these differences or its role is not as profound as other types of capital.
The lack of relationships among environmental-health capital and weight-related characteristics is congruent with other research reporting small associations between environmental indicators of SES and personal indicators [1] . This finding may be due to the methodology used to measure environmental-health and/or the need to take previous residential locations into account to render a more complete life course view of environmental-health capital [1] . Although this study used four zipcode derived variables to determine environmental-health capital, unlike many studies which use a single variable, US zipcode data may be too blunt and/or too limited in availability of variable types to adequately determine group assignment and result in non-differential misclassifications and bias toward the null [107, 108] . Additionally, environmental-health capital scores did not consider racial mix or mothers' race/ethnicity, which may be an important factor to consider in future research as racial residential segregation may be a key mechanism perpetuating social disadvantage [109] . That is, ethnic minorities living in poorer neighborhoods may have fewer healthier food and physical activity options [110] . Indeed, a larger percentage of non-white participants in this study were in the middle environmental-health capital group than the high group. Overall, findings suggest that environmental-health capital as defined in this study may not be as potent of an influence on weight-related characteristics as other types of capital.
For the most part, composite SES Index and individual capital analyses revealed mothers with more capital tended to have lower BMIs and greater dietary restraint than comparison groups. Thinness is often a more highly sought after trait for women in high affluence communities, which may explain the lower BMIs and greater dietary restraint [43, 95] . Additionally, compared to research among US adults [111] , mothers in this study with less capital consumed more sugar-sweetened beverages. Establishing a routine of eating healthy family meals, specifically at the dining table instead of in front of a TV, can be challenging for low income households, especially if parents are single and/or work shifts or multiple jobs [112] .
The similar performance of the composite SES Index and individual economic, cultural, and social capital measures and their stability across weight-related characteristics suggests that a single SES indicator (e.g., economic, cultural, or social capital) may be sufficiently stable to capture differences in weight-related characteristics. The lack of differences noted in weight-related characteristics by environmental-health capital runs counter to the idea that the environment has important links to health and weight-related choices and behaviors [113] [114] [115] [116] . Future research should consider other measures of environmental-health capital that may be more reflective of weight-related decisions and behaviors.
The question remains, however, which measure of capital would promote more accurate comparisons of findings across studies and more consistent outcomes across studies? Given that (a) economic, cultural, social, and environmental-health capital each have a different contribution to SES, (b) some differences did exist among levels of capital, (c) all types of capital measured are relatively efficiently to measure using proxies, and (d) measured types of capital were not highly correlated with each other-it seems that assessing an array of types of capital in future studies could advance our understanding of "SES" links to weight-related characteristics as well as improve the ability to compare outcomes across studies.
The strengths of this study include the large and diverse sample, multiple weight-related intrapersonal, interpersonal, and environmental weight-related characteristics studied, and comparison of four types of capital and a composite index. A limitation of the social and cultural capital scores is the assumption that an absent spouse did not contribute at all to these types of capital. Future research should consider a more nuanced approach to ascertain the contributions absent spouses may play. This study also is limited by its cross-sectional nature, and the ability to generalize to populations beyond the mothers in this study is unknown. Future research should further explore differences among types of capital, alternate ways to measure types of capital (especially environmental-health capital) and construct composite SES indexes, along with studying more diverse participants. 
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